ABSTRACT -The objective of the present study was to evaluate the effect of dietary crude protein (CP) levels and the use of a nutritive solution via drinking water on the performance of pre-starter broilers. A total of 1,224 male Avian Farm chicks, from one to 40 days of age were used. Birds were distributed in a completely randomized experimental design with a 3 × 2 × 2 factorial arrangement, consisting of three initial body weights (low: 41 g, standard: 45 g and high: 49 g; two crude protein levels at the pre-starter phase (22 and 25% CP),with or without the addition of a nutritive solution, whose nutritional level was similar to the 25% CP pre-starter diet, at a concentration of 5% of the drinking water. Each treatment included six replicates and 17 chicks per experimental unit. At the end of the pre-starter phase, all hens received a diet with 22% CP until day 21 and a diet with 20% CP from the 21 st to the 40 th day. The use of the pre-starter diet with higher nutritional levels and the nutritive solution enhanced broiler performance. The early nutrient supply via drinking water resulted in better broiler performance and uniformity. However, birds with low initial body weight continued to present lower body weight at market age.
Introduction
The first two weeks of life of broilers correspond to about 17% of their rearing period in days, and 8 to 10% as a percentage to final weight gain (Lilburn, 1998) . This is the period of fastest bone, muscle and immune system development. When broiler growth is compromised, with consequent weight loss soon after hatching, performance is impaired until slaughter (Vieira & Moran, 1998 b,c; Vieira & Pophal, 2000) .
Some authors have shown the need to supply water and feed immediately after hatching (Tarvid, 1992; Maiorka et al., 2003; Gonzales et al., 2008) . Noy & Pinchasov (1993) and Noy & Sklan (1998; 1999) observed that chicks receiving both solid and liquid feed at the hatchery presented better performance at slaughter as compared with those fasting until housing. Penz Junior (1992), using calculations based on metabolic weight units, that the nutritional requirements during the first week of life are higher than on the following weeks.
Another factor that should be considered at the starting phase of broiler rearing is initial weight, considering that breeder age influences broiler weight. As breeders age, they produce larger follicles, resulting in eggs with larger yolks, which represent a higher proportion of total egg weight; and consequently hatch heavier chicks (Vieira, 2000) . Each extra gram in hatchling weight is equivalent, in average, to 9 additional grams at slaughter .
Considering that the two first weeks of life determine broiler performance at slaughter, the present study aimed at evaluating the effect of hatching weight of broiler chicks fed pre-starter diets with two different protein levels associated or not to the addition of a nutritive solution in the drinking water during the first days of life on broiler performance at slaughter.
Material and Methods
In this experiment, 1,224 male Avian Farm chicks, derived from 40-to 44-week-old broiler breeders, were studied during the period of 1 to 40 days of age. Birds were distributed according to a completely randomized experimental design in a 3 × 2 × 2 factorial arrangement, consisting of three initial weight averages (light, 41 g; intermediate, 45 g; and heavy, 49 g ), two protein levels in the pre-starter diet (22 and 25% CP) and the addition or not of a nutritive solution to the drinking water, totaling 12 treatments with six replicates of 17 experimental units each.
Chicks were individually weighed at the hatchery and separated according to the three weight ranges, transported to the experimental house and distributed in the experimental pens. The time interval between hatching and the supply of water or water with the nutritive solution was 8 h, and for feed supply, it was 10 h. The pre-starter diets containing 22 and 25% crude protein (CP) were supplied at a pre-determined amount of 300 g. Subsequently, a starter diet with 22% CP was supplied to all birds until 21 days of age, and a grower diet with 20% CP from 22 to 40 days. Diets were formulated according to Rostagno et al. (2005) (Table 1) .
The nutritive solution, formulated with high metabolizable energy content and nutritional levels similar to those of the pre-starter diet with 25% CP, consisted of high solubility ingredients, and did not contain any antibiotic growth promoters or coccidiostats (Table 2) . It was supplied at a concentration of 5% twice a day in screw pressure drinkers for the first seven days of the broilers' life. After each time the solution was supplied, the leftovers were placed in containers, and subsequently oven-dried in order to calculate consumption.
Birds and feed leftovers were weighed on days 7, 14, 21 and 40 in order to determine weight gain, feed intake and feed conversion ratio. Mortality was also recorded. Birds were individually weighed in order to determine the standard error of the mean body weight on days 21 and 40.
At the end of the first week, nutritive solution leftovers were weighed and oven-dried (60 o C) to calculate consumption.
Analyses of variance and comparison of the means were performed using SAEG statistical package. Table 2 -Ingredient composition of the nutritive solution *Vit. A -10,000 IU; vit. D3 -2,000 IU; vit. E -30 IU; vit. B1 -2 mg; vit. B6 -3 mg; vit. B12 -0.015 mg; pantothenic acid -12 mg; biotin -0.10 mg; vit. K3 -3 mg; folic acid -1.0 mg; nicotinic acid -50 mg; choline chloride 60% -100 g; antioxidant -1.0 mg (BHT); selenium -0.25 mg; salinomycin -66 mg; virginiamycin -10 mg; manganese -106 mg; iron -100 mg; copper -20 mg; cobalt -2 mg; iodine -2 mg; zinc -50 mg.
ratio. This was also observed by Everaert et al. (2010) . The addition of the nutritive solution to the drinking water also resulted in higher weight gain (10 g, in average) relative to those that received only water, regardless of initial weight and protein levels in the pre-starter diet. Nutritive solution dry matter intake was 14 ± 0.7 g per bird during the period of 1 to 7 days, corresponding to 0.054 kcal/kg EM, 0.39 g crude protein and 0.018 g digestible lysine.
During the period of 1 to 14 days, weight gain was significantly influenced (P<0.05) by digestible lysine dietary levels (Table 4) .
Weight gain was higher (P<0.05) in broilers with high initial weight. Birds fed on the nutritive solution in the drinking water presented higher weight gain, regardless of the protein level of the pre-starter diet, and those with intermediate and heavy initial weights had higher feed intake (P<0.05) than those with light initial weight.
Results and Discussion
During the entire experimental period, mortality rate was 0.96% and was not influenced (P>0.05) by the evaluated factors. During the period of 1 to 7 days, there was no interactions between the factors, but there were significant effects (P<0.05) of initial weight, dietary CP level and nutritive solution utilization on weight gain, feed intake and feed conversion ratio, except for feed intake, which was not influenced by dietary CP level (Table 3) .
Broilers with low initial weight presented lower weight gain, while there was no statistical difference (P>0.05) in the weight gain of birds with intermediate and high initial weight. Stringhini et al. (2003) and Lara et al. (2005) During the period of 1 to 21 days, there was a significant interaction (P<0.05) between average initial weight and crude protein level of the pre-starter diet for weight gain, feed intake and feed conversion ratio (Table 5) .
Heavy hens fed the pre-starter diet containing 25% CP presented higher weight gain and better feed conversion ratio. They also had higher intake, regardless of CP level in the pre-starter diet.
Weight gain was 36 g higher in broilers fed on the prestarter diet with 25% CP as compared with those fed on the pre-starter diet with lower protein level, of 22% CP, regardless of average initial weight; which disagrees with the findings of Rocha et al. (2003), who did not observe any effect (P>0.05) of crude protein levels in the pre-starter diet on the weight gain of 21-day-old broilers. Silva et al. (2007) also did not find any statistical difference (P>0.05) at 21 days between broilers fed on pre-starter diets containing 21.9 or 23% crude protein.
Birds that received the nutritive solution until 7 days of age presented higher weight gain and feed intake on day 21, regardless of initial weight, possibly because the supply of nutrient via nutritive solution stimulated the rapid development of the digestive system of the birds, as observed by Noy & Sklan (1998; 1999) ; however, feed conversion ratio was not affected (P>0.05) on day 21.
During the total experimental period of 1 to 40 days, weight gain was influenced (P<0.05) by the crude protein levels of the pre-starter diet, by broiler initial weight and by the supply of the nutritive solution (Table 6) .
Birds fed the on pre-starter diet with 25% crude protein presented higher weight gain (P<0.05); however, there were no differences (P>0.05) in feed intake or feed conversion ratio. Broilers fed on the nutritive solution during the first weeks of life maintained higher weight gain and feed intake on day 40 (P<0.05), but presented no difference (P>0.05) in feed conversion ratio as compared with those that received only water.
The higher initial weight determined higher weight gain (P<0.05), as demonstrated by the fact that the birds heavier at hatch presented higher weight gain as compared with those with intermediate initial weight, which also had statistically higher weight gain (P<0.05) than the broilers with low initial weight, as measured on day 40. Stringhini et al. (2003) , working with broilers with intermediate and high initial weight did not observe any statistical differences (P>0.05) in body weight 42 days, but in the same period, the heavy broilers at hatch presented body weight 104 g higher than the light broilers. Lara et al. (2005) observed that heavier broilers at housing presented higher body weight (P<0.05) at 43 days, whereas no difference was observed (P>0.05) between birds with intermediate and low initial weight.
There was a significant interaction (P<0.05) between initial weight and dietary crude protein level in the prestarter diet for a feed conversion ratio. Light and heavy broilers fed on the pre-starter diet with 25% CP presented better feed conversion ratio.
At 21 and 40 days of age, all birds were individually weighed in order to calculate the mean standard deviation of body weight in each treatment (Table 7) , but no significant differences were detected (P>0.05). However, on day 40, birds receiving the nutritive solution via drinking water during the first week presented 13.74% lower mean standard Stringhini et al. (2006) and Silva et al. (2007) , who recommend the use of pre-starter diets with higher nutritional levels.
According to Okada (1994) , every gram dropped in body weight at housing represents 10 to 15 g lower body weight at slaughter. In the present experiment, the difference in weight gain between broilers with a low (41 g) and high (49 g) initial weight was 109 g at 40 days of age, that is, each gram less in body weight at housing represented 13 g lower body weight at slaughter. This result is consistent with the findings of Wilson (1991 ), Pinchasov (1991 , Vieira & Moran Junior (1998 abc) and Stringhini et al. (2003) , who observed that each gram less in body weight at housing corresponded to 9.4 g less at slaughter.
The nutritive solution was used to supply nutrients as soon as possible to the broilers, as the development of the gastrointestinal tract of broilers is directly related to the presence of substrate (Austic, 1985; Noy & Sklan, 1997; Penz Junior & Vieira, 1998; Sklan, 2000) . Noy & Sklan (1998; 1999) , working with broiler chicks, supplied liquid, semi-solid and solid nutrient and water, individually or combined, post-hatch, whereas another group fasted. They also observed higher weight gain in the broilers that received early feeding, but no differences in feed conversion ratio. The improvement in weight gain was gradual until 21 days and was maintained up to slaughter. The nutritive solution did not present any fermentation; however, low solubility was observed, as in a few minutes, the solution decanted, which contributed for the nutritive solution intake of only 14 g per bird during the first week, in addition to making drinker management difficult. It was experimentally demonstrated that the early supply of nutrients via drinking water improves broiler performance, but further studies are needed to make this type of feeding feasible in large commercial broiler farms.
Conclusions
The use of a pre-starter diet with high nutritional levels and the early supply of nutrients via drinking water improve broiler performance. Low initial body weight of broilers at housing negatively influences body weight at slaughter.
